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(54) ANTENNA SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an active 
antenna system configured by integrating element 
antennas and semiconductor devices where higher 
harmonics in transmission are less affected and less 
interference from others in the case of reception is 
caused. 

SOLUTION: The active antenna system is formed on a 
dielectric board to form antenna elements or an antenna 
array of 2-dimension structure and provided with a 
microwave integrated circuit 3 that is mounted on the 
board. In this case, a band limit filter circuit 1 7 is formed 
on a side of the dielectric board, and a circuit consisting 
of at least either of an amplifier and a phase shifter is 
provided to the microwave integrated circuit 3 for two 
systems; transmission and reception uses. Furthermore, 
the microwave integrated circuit 3 is provided with a 
changeover circuit that selects the connection to either 
of the two systems, and the system is configured by 
connecting the antenna elements or the antenna array 
to the changeover circuit of the microwave integrated circuit 3 via a band limit filter circuit 1 7 
electrically or electromagnetically. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] While making the antenna or antenna array of the planar structure form on a dielectric 
substrate In the active antenna which mounted the integrated circuit for microwave to the field 
of a dielectric substrate the circuit which is made to form the filter circuit for a band limit, and 
turns into said integrated circuit for microwave at least from one of amplifier and the phase 
shifters — two lines, the object for transmission, and the object for reception, — preparing — 
while — So that the electronic switch which changes whether it connects with which network of 
these two networks may be prepared and said antenna or antenna array may be connected to 
the electronic switch of said integrated circuit for microwave through said filter circuit for a band 
limit Electric or antenna equipment characterized by connecting by electromagnetic association. 
[Claim 2] A dielectric substrate is antenna equipment according to claim 1 which carries out the 
laminating of two or more dielectric plates, and is constituted as a multilayer dielectric substrate. 

[Claim 3] The filter circuit for a band limit is antenna equipment according to claim 1 constituted 
using a multilayer dielectric substrate. 

[Claim 4] Antenna equipment given in any 1 term of claim 1 which constituted the filter circuit 
for a band limit from a microstrip line, a KOPURENA track, or the strip line - claim 3. 
[Claim 5] the conductor prepared in the beer hall or the through hole, and at least one above- 
mentioned dielectric plate which connect between the layers of two or more dielectric plates in 
the filter circuit for a band limit — antenna equipment given in any 1 term of claim 2 constituted 
using the capacitor produced between film - claim 4. 

[Claim 6] Antenna equipment given in the 1st term at either claim 2 using the multilayer 
dielectric substrate with which the 1st substrate of about 6 to 9 and the specific inductive 
capacity of polyimide etc. are smaller than said 1st substrate, and specific inductive capacity, 
such as an alumina-ceramic, combined the 2nd substrate of about 1 to 3 as a dielectric 
substrate - claim 5. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention requires the effect on a system for the structure of an 
active antenna with little [ it is few and ] effect of interference from from [ else / at the time of 
reception ] also at the time of transmission, when using a component antenna and a 
semiconductor device as a communications aerial especially about the active antenna unified and 
constituted. 
[0002] 

[Description of the Prior Art] Drawing 3 is drawing showing the first example of the conventional 
active antenna configuration, and the perspective view to which (a) expressed near the antenna 
element typically, and (b) are drawings showing the cross section of antenna equipment, this 
drawing — setting — the figure sign 3 — the integrated circuit for microwave, and 7 — for the 
stub for excitation, and 21, as for a slot electric supply microstrip antenna and 23, a slot and 22 
are [ a beer hall and 8 / a cope plate and 20 / a polyimide substrate and 24 ] alumina-ceramic 
substrates, and 25 shows the strip line. 

[0003] [reference: KKamogawa and T.Tokumitsu and M.Akikawa:"A Novel MicrostripAntenna 
Using Alumina-ceramic/Polyimide Multilayer Dielectric Substrate" in IEEE MTT-S Int.Microwave 
Symp.Dig., 1996, and pp.71 -74. referring-to-] 

[0004] The antenna equipment of drawing 3 shows the example of a configuration of the flat 
antenna which used the polyimide ceramic multilayer substrate. This antenna makes the almost 
same fractional bandwidth realizable, even when the component antenna of a different frequency 
by combining the use layer of a ceramic polyimide substrate is constituted in the same 
substrate. 

[0005] However, when the integrated circuit 3 for microwave and the slot electric supply 
microstrip antenna 22 are linked directly and the amplifier for transmission and reception is 
provided in the integrated circuit 3 for microwave, this antenna configuration has a possibility of 
affecting other communication system by the higher harmonic produced by nonlinear distortion 
of amplifier at the time of transmission, and tended to produce un-arranging, such as receiving 
interference of the image interference at the time of reception etc. 
[0006] Drawin g 4 shows the example of a configuration of the antenna which unified a 
conventional semiconductor device and a conventional flat antenna. In this drawing, for a low 
pass filter and 6, as for a band pass filter and 26, a microstrip line and 19 are [ a microstrip line 
I/O edge and 5 / an antenna patch and 27 ] rat race circuits, and, as for the figure sign 1, 28 
shows diode. 

[0007] [reference: C.W.Pobanz and T.Itoh:"A Conformal Retrodirective Array forRadar 
Applications Using a Heterodyne Phased Scattering Element" inlEEE MTT-S Int.Microwave 
Symp.Dig., 1995, and pp.905-908. referring-to-] 

[0008] The antenna equipment of drawing 4 chooses the signal changed while carrying out 
frequency conversion using the diode 28 for mixers with a low pass filter 5, and supplies electric 
power in the antenna patch 26. Moreover, it is structurally constituted on one dielectric 
substrate, and the filter circuit for a band limit and the diode 28 for mixers containing the 
antenna patch 26, a low pass filter 5, and a band pass filter 19 are arranged and constituted in 
the same field. 

[0009] Although this antenna was antenna equipment which combined the mixer circuit and the 
filter circuit, and the flat antenna, there was a situation that the loss of circuit inserted even in 
the microstrip line I/O edge 1 from the antenna patch 26 was comparatively large, and could not 
ignore in a submillimeter wave and a millimeter wave band especially. 
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[0010] 

[The technical problem which invention considers as solution use] As mentioned above, the 
conventional active antenna had the problem that prevention of interference, such as effect of 
the communication system on others by the power saturation at the time of transmission and 
image interference at the time of reception, could not be performed, when the amplifier for 
transmission and reception was provided in the integrated circuit for microwave to unify. 
Moreover, realizing a function to antenna equipment itself in a submillimeter wave and a 
millimeter wave band only in a passive circuit had the problem of being disadvantageous, from a 
viewpoint of the loss of circuit. 

[001 1] It is what was accomplished in order that this invention might solve such a conventional 
technical problem. Even if it forms the amplifier for transmission and reception in the integrated 
circuit for microwave mounted in antenna equipment The higher harmonic wave produced by 
nonlinear distortion of amplifier at the time of transmission affects other communication system, 
or it aims at implementation of the antenna equipment which interference of image interference 
etc. cannot be produced [ equipment ] at the time of reception, and can reduce the loss of 
circuit from an I/O edge to an antenna element. 
[0012] 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose is 
solved by the means indicated to said claim. 

[0013] namely, the circuit which invention of claim 1 makes form the filter circuit for a band limit 
in the field of a dielectric substrate in the active antenna which mounted the integrated circuit 
for microwave while making the antenna or antenna array of the planar structure form on a 
dielectric substrate, and turns into said integrated circuit for microwave at least from one of 
amplifier and the phase shifters — two lines, the object for transmission, and the object for 
reception, — preparing — while — [0014] As the electronic switch which changes whether it 
connects with which network of these two networks is prepared and said antenna or antenna 
array is connected to the electronic switch of said integrated circuit for microwave through said 
filter circuit for a band limit, they are electric or antenna equipment connected by 
electromagnetic association. 

[0015] In the antenna equipment of the claim 1 above-mentioned publication, invention of claim 2 
carries out the laminating of two or more dielectric plates, and constitutes a dielectric substrate 
as a multilayer dielectric substrate. 

[0016] Invention of claim 3 constitutes the filter circuit for a band limit in antenna equipment 
according to claim 1 using a multilayer dielectric substrate. 

[0017] Invention of claim 4 constitutes the filter circuit for a band limit from a microstrip line, a 
KOPURENA track, or the strip line in the antenna equipment of a publication in any 1 term of 
above-mentioned claim 1 - claim 3. 

[0018] Invention of claim 5 constitutes the filter circuit for a band limit using the capacitor 
produced between the beer hall or through hole which connects between the layers of two or 
more dielectric plates, and the conductor side prepared in at least one above-mentioned 
dielectric plate in antenna equipment given in any 1 term of said claim 2 - claim 4. 
[0019] Invention of claim 6 uses for any 1 term of said claim 2 - claim 5 the multilayer dielectric 
substrate which the 1st substrate of about 6 to 9 and the specific inductive capacity of 
polyimide etc. are [ specific inductive capacity, such as an alumina-ceramic, ] smaller than said 
1st substrate, and combined the 2nd substrate of about 1 to 3 as a dielectric substrate in the 
antenna equipment of a publication. 

[0020] It becomes possible to reduce sharply the effect by the interference wave which goes via 
the antenna system for [ with the configuration of preparing the electronic switch which changes 
them to the amplifier (phase shifter) of a transmission-and-reception both system in the 
integrated circuit for microwave mounted in the configuration and the antenna equipment of 
inserting the filter circuit for a band limit in an antenna circuit among the above configurations ] 
the leakage and the reception to the antenna circuit of the higher harmonic which faces 
transmission etc. of this invention. 

[0021] Moreover, since the structure top antenna or antenna array, the filter circuit for a band 
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limit, and the integrated circuit for microwave are close and are arranged, it is possible electric in 
a very short path or to connect the meantime by electromagnetic association. Therefore, while 
being able to lessen loss from an I/O edge to an antenna element very much, leakage of the 
higher harmonic from these circuits and the effect of the interference wave which these circuit 
itself receives can be reduced to coincidence. 
[0022] 

[Embodiment of the Invention] Drawing 1 is drawing showing the first example of the gestalt of 
operation of this invention. The figure sign 1 A microstrip line I/O edge, 2 the integrated circuit 
for microwave, and 4 for wire bonding and 3 A track electric supply microstrip antenna, 5 a 
microstrip line and 7 for a low pass filter circuit and 6 A beer hall, 8 the dielectric substrate for 
RF circuits, and 10 for a cope plate and 9 The dielectric substrate for antennas, 11 — an 
input/output terminal and 12 — the integrated-circuit block for microwave, and 13 — in antenna 
equipment and 14, the amplifier for reception and 17 show the filter for a band limit, and, as for a 
TDD switch and 15, 18 shows the component antenna, as for the amplifier for transmission, and 
16. 

[0023] This drawing (a) shows drawing which looked at antenna equipment from the top face, and 
this drawing (b) shows the sectional view which met the line of A-A described all over drawing 
(a). Moreover, this drawing (c) shows the functional block diagram of this antenna equipment. 
This antenna shows the case where it constitutes on the multilayer substrate which consists of 
a total of eight layers which combined for example, two different sorts which consist of 
multilayer substrates of four layers, respectively of polyimide substrates, and an alumina-ceramic 
substrate. 

[0024] This configuration shows the example of two sorts of dielectrics which constituted in the 
back-to-back paddle, respectively, and constituted the low pass filter circuit 5 by the strip line 
in those interlayers for the integrated circuit 3 for microwave and planar structure antenna 
possessing either the amplifier of two transmission and reception or the phase shifters, its both, 
and the electronic switch that changes two transmission and reception. 
[0025] Moreover, although this example shows the example which used wire bonding 2 for 
connection between the integrated circuit 3 for microwave, and the track on the dielectric 
substrate 9 for high frequency circuits, using a bump as the other approaches is also considered. 

[0026] Since the antenna equipment of this configuration contains the low pass filter circuit 5 
between the integrated circuit 3 for microwave, and the track electric supply microstrip antenna 
4, it can decrease the higher harmonic emitted by the nonlinearity distortion of the amplifier 1 5 
for transmission built in the integrated circuit 3 for microwave etc. 

[0027] Therefore, it becomes possible to make low the military requirement to the linearity of 
the amplifier to be used. Moreover, when amplifier malfunctions by failure etc., the effect to 
other communication system can be stopped to the minimum. 

[0028] Moreover, since the antenna equipment of this structure constitutes the component 
antenna and the RF circuit in a multilayer substrate, it can realize a miniaturization compared 
with the antenna equipment constituted at the same flat surface as shown in drawing 4 . 
Therefore, since track length is also short and ends, the loss on a track can be suppressed. 
[0029] Drawin g 2 is drawing showing the second example of the gestalt of operation of this 
invention. This example has connected the antenna element and the filter circuit for a band limit 
electromagnetic. In this drawing a microstrip line I/O edge and 2 the figure sign 1 Wire bonding, 3 
a microstrip line and 7 for the integrated circuit for microwave, and 6 A beer hall, 8 the dielectric 
substrate for RF circuits, and 10 for a cope plate and 9 The dielectric substrate for antennas, 1 1 
the integrated-circuit block for microwave, and 13 for an input/output terminal and 12 Antenna 
equipment, 14 the amplifier for transmission, and 16 for a TDD switch and 15 The amplifier for 
reception, For the filter circuit for a band limit, and 18, as for a band pass filter circuit and 20, a 
component antenna and 19 are [ 17 / the stub for excitation and 21 ] slots, and 22 shows the 
slot electric supply microstrip antenna. 

[0030] This drawing (a) shows drawing which looked at antenna equipment from the top face, and 
this drawing (b) shows the sectional view which met the line of A-A described all over drawing 
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(a). Moreover, this drawing (c) shows the functional block diagram of this antenna equipment. 
This antenna configuration shows the case where it constitutes on the multilayer substrate 
which consists of a total of eight layers which combined for example, two different sorts which 
consist of multilayer substrates of four layers of polyimide substrates, and an alumina-ceramic 
substrate, respectively. 

[0031] This configuration shows the example which has arranged the band pass filter circuit 19 
which constituted the integrated circuit 3 for microwave and planar structure antenna 
possessing either the amplifier of two transmission and reception or the phase shifters, its both, 
and the electronic switch that changes two transmission and reception in the back-to-back 
paddle of two sorts of dielectrics, and combined the coupler circuit using the constituted opening 
stub by the microstrip line with the same substrate side as the integrated circuit 3 for 
microwave. 

[0032] Although this example shows the example which used wire bonding 2 for connection 
between the integrated circuit 3 for microwave, and the track on the dielectric substrate 9 for 
high frequency circuits, using a bump as the other approaches is also considered. 
[0033] Since the antenna equipment of this configuration can decrease the higher harmonic 
emitted by the nonlinearity distortion of the amplifier 15 for transmission built in the integrated 
circuit 3 for microwave etc. since the band pass filter circuit 19 is built in between the integrated 
circuit 3 for microwave, and the slot electric supply microstrip antenna 22, it becomes possible 
[ making low the military requirement to the linearity of the amplifier to be used ]. 
[0034] Moreover, at the time of reception, the power saturation by the electromagnetic wave of 
the communication system which used near by frequency can be prevented. When the amplifier 
15 for transmission furthermore malfunctions by failure etc., the effect to other communication 
system can be stopped to the minimum. 

[0035] Moreover, since the antenna equipment of this structure constitutes the component 
antenna and the RF circuit in a multilayer substrate, it can realize a miniaturization compared 
with the antenna equipment constituted at the same flat surface as shown in drawin g 4 . 
Therefore, since track length is also short and ends, the loss on a track can be suppressed. 
[0036] Although the dielectric substrate all shows the example using the multilayer dielectric 
substrate which consists of a polyimide substrate of a double layer, an alumina-ceramic 
substrate of a double layer, etc. in the example of the gestalt of the above-mentioned 
implementation, even if it uses the dielectric substrate which does not restrict this invention to 
this and carried out the laminating of one dielectric substrate or the dielectric plate of one kind 
of quality of the material, it cannot be overemphasized that it is what can realize the antenna 
equipment of this invention. 
[0037] 

[Effect of the Invention] As explained above, since the antenna equipment of this invention 
contains the filter circuit for a band limit, it can reduce the effect by the nonlinearity distortion 
of the amplifier for transmission. Moreover, since it is not necessary to pursue the nonlinearity- 
distortion property of the amplifier for transmission itself, amplifier with sufficient power 
efficiency can be used. 

[0038] Furthermore, since the filter circuit is constituted in the same substrate, an active 
element is connectable with a component antenna in the shortest path. Thereby, loss of a 
connection path can be suppressed to the minimum. It becomes possible for the demand to the 
linearity of amplifier to be mitigated in the time of transmission by this, and to realize a low noise 
property by it at the time of reception. 

[0039] When said filter circuit for a band limit is constituted from a microstrip line, a KOPURENA 
track, or the strip line, arrangement becomes possible about a filter circuit at some layers of the 
multilayer substrates, thereby, antenna equipment size is made to increase — there is nothing 
and a filter circuit can be built in. 

[0040] Between a component antenna and a RF circuit can be arranged by the shortest, without 
preparing a special layer, since said filter circuit for a band limit is constituted using the 
capacitor constituted between the beer hall or through hole which connects between two or 
more layers, and two or more layers and the filter circuit for a band limit is constituted in a case. 
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Thereby, a low loss filter circuit one apparatus antenna can be constituted. 
[0041] Specific inductive capacity, such as an Al Nami-ceramic, mostly to said dielectric 
substrate The 1st substrate of 6 to 9, When it considers as the configuration using the multilayer 
dielectric substrate which the specific inductive capacity of polyimide etc. was smaller than said 
1st substrate, and combined the 2nd substrate of 1 to 3 mostly An antenna configuration can be 
made small with constituting a RF circuit in sides, such as a polyimide substrate which is easy to 
constitute a three-dimensional structure RF circuit, and constituting an antenna in an alumina- 
ceramic substrate with a high dielectric constant etc. Thereby, the good RF circuit and good 
antenna of a property can be designed, without dropping the degree of freedom of a design. 


[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the first example of the gestalt of operation of this invention. 
[Drawing 2] It is drawing showing the second example of the gestalt of operation of this 
invention. 

[Drawing 3] It is drawing showing the example of the configuration of the conventional active 
element unification antenna. 

[Drawing 4] It is drawing showing the conventional semiconductor device and the example of the 
unification configuration of a flat antenna. 
[Description of Notations] 

1 Microstrip Line I/O Edge 

2 Wire Bonding 

3 Integrated Circuit for Microwave 

4 Track Electric Supply Microstrip Antenna 

5 Low Pass Filter Circuit 

6 Microstrip Line 

7 Beer Hall 

8 Cope Plate 

9 Dielectric Substrate for RF Circuits 

10 Dielectric Substrate for Antennas 

11 Input/output Terminal 

12 Dielectric Substrate for Microwave 

13 Antenna Equipment 

14 TDD Switch 

15 Amplifier for Transmission 

16 Amplifier for Reception 

1 7 Filter Circuit for Band Limit 
1 8 Component Antenna 

19 Band Pass Filter Circuit 


JP-A-H 10-303640 


8/10 i> 


20 Stub for Excitation 

21 Slot 

22 Slot Electric Supply Microstrip Antenna 

23 Polyimide Substrate 

24 Alumina-Ceramic Substrate 

25 Strip Line 

26 Antenna Patch 

27 Rat Race Circuit 

28 Diode 
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DRAWINGS 


[Drawin g 1] 
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[Drawing 4] 
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SSfflSflttftSlg. 10U7yrtfflitMIS, lite 

A^«f, 1 2tt.-vf?nmmmmiEi®y*->?, 1 

3fiT^^^-^B, HttTDD^^yf, 15teiH« 
^ifiM, 16l4g«ffl*||», 1 7f4»*(W|»ffl7-f 
/U^, 1 8 {i^T^-^-Sr^L-CV^a. 

[0 0 2 3] PIBI (a) tiT^x^aSr±E7i^^/ci 
El&^Lfct><75-C'fe^ PIH (b) ttgl (a) f^lBL 
fcA-A©«S»c»ofc»fB50S:*U-CV^5o PUD 

(c) \ttT^7-~rmw.<D%mzru -y^u^^brv^ 

[0 0 2 4] ^^c(i3MS 2 ^«CCDJt*S^ ir ^tS^Ort 
OV^-rtt*»— ^rOPi*, 2feVj^S2^JKS:«J5 
#jt*9)»iaKfc«rA«i;*:^-r^oafEffl*8|iall6 3i: 
^ffi«T i: & 2 |©Htfl:w^tlftl« rRl^V^ 

[0 0 2 5] ^fc, *l»jt*lt -v-T ^ ozSffl^0 

K 3 t «^&[H]s§ffl«i*«« 9 -toiiues i ©saBtjc 7 


(4) 
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5 C 

[0 0 2 6] ^mf$.<07 ^i-mWte^^ $ n ifcffl^ffi 

0sg3 tmmsm-vf b y s^r^^p^o 

ffi^[HlS&3^rtl5$nfc^{SffllSi|>i§gl 5o#ms 
^ * if J; 19 JfctH $ ft 5 flIS Sr iSt 6 £ t rt> T* # 

[0 0 2 7] t£oT, JE^5itra©Mtti-#H-.3M 

[0 0 2 8] 3M»Jt©rvy^»««:#JBaaR+ 
«i^Sft^. «EoT, T^tr 

[0029] i2 \ttmw<Dmm<Di&mi<Dm-<Dmz^ 

? b V 7{ilfT*-/K 8f*tfelg, 9 tt 

«, liliAffiM^ l 2(i-^^^ ojKfflmtllslSS^ 
ny*\ lsii/yftli, MiiTDD^^-^f, 

1 5 M&HtfflJifBH. i 6 ttztttsm&m* 1 7 

[0 0 3 0] IfiJH (a) JiT^-^-JiBSriiB^&Jlfc 
H«r^Lfct«T'fc'9, (b) iiia (a) ftHlEL 

A - A coai^ jft o Br ffiE £^ b itt <7) T'fc 5 „ 4 

[wiii ( c ) te&T^i-mmvmmyv vvmtt 
2^^^:51^5 210, m*.t£. ^y-r? ks«* 

[0 0 3 1] «t/&W:i£g 2 «wif tl^ k &m&<nft 
rov>m^-^ XI±*<&W#, &l>*i£§:2«£^9 

* h y y/ISia5MLfct-/y^^7'S:ffl 

IslSgl 9S:Sa«Lfc^JSr^LT^-5. 
[0 0 3 2] rtf>0i|-Cii, ^oRffi«8|iatt3 


[0 0 3 3] 3W»fi)EOT^f l ^»««:^>r^P«ffl*a 
IhISS 3 k * a y bt&&-v( ?uxbV yy p 7>v'^-2 2 
Y'**7 4 /^(Hi&l 9SrrtJ^bTV>5fcfe, 

[0034] sfcgtflii^fcttjesfWjftscSrfflv^fciait^ 
5„ $ fe<=ac«M»fc j: <o mm mmm® 1 5 *sK»^bfc 

Rfc9*5 5. 

[0035] S-fc, sisffitroTyftgili^BSSf 
4(c^UfcJ;5^R-¥®^«^Lfcr^7 i ^Stci:t 

[0 0 3 6] ±KH»w>?Btt<o«-eii, v^ftitii* 

[0 0 3 7] 

[0 0 3 8] P|-a6SrtK:7-f/W^[att«r«J«U 
T^5^fei^7yfti«i^-WOgS§« 

[0 0 3 9] lifflB#ttfflKffl7-r/l'*BI&«:, "^^ ^ ° 
^ h y j/TTIilftXMta^'U— *-*lSX»4^ b y yVHK 

K--rx^i#An$-ti:-5/ce< , -7jfr?m&*'ftMlrz>^k 

&X%Z> a 

[0 0 4 0] JIWE#«IWRffl7-f^^iaiSS:**«>JBM 
arSBK-rs ^7*-^XIi^/i'-*-^iMrol^? 

L fc * -Y / < v- ^ * ffl v > T*fig iC f4 , ^» PS 
ffl 7 w IslKS:#fifei-6 fc*tcWSiJ*» SrfflSti-* r. 
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[0041] %(imffim&mmzT/\'-}-$.-±9 
tar, iH3©i2 

So 

[ei 3] i£&<Dmmm^-mtT^i-<Dmi$(Dm&m 

i"E!T*fe5o 

fl?/&<D#y & ^-r El T? 5 o 

[^otften] 

1 -r/f^B^hyy^ilBAUI^S 

2 !7-r-Y — tKV^-C >^ 

3 ^^cijftffl«ai[aB 


4 ttll&t"f^B^h!)y^7^t 

5 n— 

6 uxhV 

7 trr*— 

8 i&e 

9 ^^^ms&ffl^mfrstg 
i o r^i-mmm^mm 

1 l Attl^S^ 

12 -v^njjSfflifmSlS 

1 3 T ^7^3611 

1 4 TDD^ 

i 5 mmmmm® 

1 6 £{g£igfli§ 

17 mammmyj/yfiBMi 

1 8 #=f-T>"r1r 

19 /<> Y ^ 

20 mm.m*$y 

2 1 Xn 7 F 

2 2 ^n- 7 F^Iv^^a^hyj//7yrt 

2 3 # V 4 5 KM 

2 4 7yKt-t7 5j'^Sfi 

2- 5 * h y y 

2 6 7yf - f^'yf 

2 7 77h^@K 
2 8 ^ K 




(72) *#JH ffi± 

m»Cf|55ffitelZB#r1g:ETB19#2# 


